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Abstract
Morbidity and mortality related to sepsis management have been popular research topics
for a significant part of the last two decades. The Surviving Sepsis Campaign was launched in
2002 with goals to develop medical management guidelines, improving diagnosis by building
awareness, expanding healthcare provider education, and improving appropriate treatment
(Society of Critical Care Medicine [SCCM], 2019). Professional organizations and governing
bodies continuously revise guidelines for the early identification and treatment of sepsis. The
latest treatment recommendations for the Hour-1 Bundle of sepsis management (SEP-1) include
initiating vasopressors in conjunction with fluid resuscitation to reach the hemodynamic goal of
maintaining a mean arterial pressure of 65 mmHg or higher (SCCM, 2019). The hemodynamic
interventions for septic-shock treatment include fluid resuscitation and accurate assessment of
volume status by cardiovascular ultrasound, fluid response testing, and a focused physical
examination (Pepper et al., 2018). Septic shock is a time-sensitive disease process whereby
prompt recognition and management improves morbidity and mortality (Mittal & Coopersmith,
2014). The rapid acquisition of needed central vascular access for hemodynamic measurement
and vasopressor titration to achieve adequate organ perfusion leads to optimal patient outcomes
(Mittal & Coppersmith, 2014). Acute Care Nurse Practitioners (ACNP) are Advanced Practice
Resisted Nurses (APRN) that are board-certified in acute care and typically work in acute care
settings such as Intensive Care Units (ICU). ACNPs manage patients with sepsis and septic
shock. Despite the demonstrated safety and efficacy of ACNP practice, some institutions do not
grant central venous catheter (CVC) insertion privileges to ACNPs working in the ICU.
Procedure privileges are determined by individual hospital credentialing policies. This poses a
significant problem for septic shock management and restricts ACNP practice.
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Chapter I: Significance and Problem
Sepsis, a life-threatening syndrome of organ dysfunction resulting from a dysregulated
host response to infection, is a major public health concern in the United States (Chaudhary,
2018). There is a significant degree of morbidity and mortality associated with the diagnosis of
sepsis, which increases as the condition progresses from sepsis (10-20%) to septic shock (4080%) and multisystem organ failure (Jorgensen, 2019). Mortality from sepsis and septic shock
decreases when vasopressors are initiated within the first hour of shock recognition in
conjunction with fluid resuscitation (Jorgensen, 2019). Vasopressors are potent drugs
administered via continuous infusion that induce blood vessel constriction to increase the mean
arterial blood pressure (Manaker, 2020). A central venous catheter (CVC) and an arterial line are
necessary to adequately measure hemodynamics and guide titration of vasopressors to mean
arterial pressure goals (Jorgensen, 2019). Meeting the criteria for SEP-1 performance is a
performance measure of compliance for the Centers of Medicare and Medicaid Services (CMS)
(Pepper et al., 2018). Medicare spending for sepsis accounts for 6.9% of all inpatient costs and
over $20 billion in annual healthcare spending (Jorgensen, 2019). The financial implications and
more importantly, the morbidity and mortality related to sepsis establishes this disease process as
a priority health concern.
Achieving SEP-1 compliance can be challenging in intensive care units (ICUs),
particularly where nocturnal intensivists are not always accessible in house. The incorporation of
ACNPs in critical care settings has efficiently addressed provider shortages by providing 24/7
coverage. In turn, the additional staffing has led to increased patient- and family-member
satisfaction and shorter lengths of hospitalization (McCarthy et al., 2013). It would be prudent
that these ACNPs have the appropriate training, skills, and hospital privileges including CVC
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insertion, to manage patients with severe sepsis and septic shock consistent with evidenced based
practice.
The American Association of Critical-Care Nurses ACNP Practice competencies include
implementing interventions needed to monitor and sustain physiologic function, such as inserting
invasive lines (AACN, 2017). Nevada is one of over 24 states and U.S. territories that grant full
practice authority for nurse practitioners (AANP, 2021). Nevada Revised Statutes (NRS)
§ 632.237 and Nevada Administrative Code (NAC) § 632.255 defines the scope of practice for
all APRNs, including procedures. Accordingly, an APRN may perform a procedure that is listed
within the standards of care of the APRN’s role and population focus, provided that the
procedure is one that: 1) the individual received training from a physician or another APRN, 2)
was taught during the APRN’s educational program, 3) the procedure is recognized as being
within the scope of the APRNs by two national guidelines or nursing publications, or 4) is listed
by the Cumulative Index to Nursing and Allied Health Literature (Nevada Legislative Counsel
Bureau, 2019).
The research shows that having ACNPs available to manage ICU patients is an asset. As
a result, Alexandrou et al. (2012) found that the rate of central line-associated bloodstream
infections (CLABSI) was significantly lower. Further, less complications developed from nurseled central-line insertions than those performed by physicians (Alexandrou et al., 2012).
Conversely, not having advanced-procedure privileges for APRNs may have deleterious effects
for patients being admitted with septic shock: delay in care can lead to multisystem organ failure,
increased morbidity and mortality, and longer ICU admission length (Lu et al., 2018).
Despite the demonstrated safety and efficacy of ACNPs in the acute care setting, the
hospital where this Doctor of Nursing Practice (DNP) project was completed currently does not
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grant CVC privileges to ACNPs working in critical-care units. This lack of privileges is
problematic since 1) ACNPs at this hospital are the nocturnal providers, 2) they manage septicshock patients admitted to the intensive care unit (ICU), and 3) the Nevada Legislature paved the
road for APRNs to have such privileges, signally a progression towards including ACNPs as
critical members of intensivist teams. Patients with septic shock require invasive catheters to
guide their treatment safely. Currently, if central line access is not established on admission by
the Emergency Department (ED) physician, it is delayed until the daytime ICU physician is
available to complete the procedure. ICU physicians are available on-call but not physically
present to insert a CVC promptly at night. In their study, Mattal and Coppersmith (2014) found
that approximately 75% of CVCs are not inserted emergently within the golden hour of septic
shock diagnosis. Given the time-sensitivity linked with this diagnosis, this delay in care can be
detrimental to patients diagnosed with severe sepsis and septic shock.
Purpose Statement
The purpose of this DNP project is twofold. First, this project evaluates whether centralline-insertion delays affected septic-shock related mortality for ICU patients at this hospital.
Secondly, it translates available evidence to determine the utility of a policy that would advance
ACNP practice privileges in ICUs. Based on literature, evidence, and the scope of practice for
Nevada ACNPs presented above, this author believes that a policy and procedure that leads to
full practice privileges for ACNPs, inclusive of CVC insertion, will improve ICU outcomes for
patients in septic shock.
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Chapter II: Literature Review
An extensive literature review on ACNPs inserting invasive catheters in acute-care
settings was conducted for this chapter. The Cochrane Database, Cumulative Index of Nursing
and Allied Health, BioMed Central, and Google Scholar were utilized for article procurement.
Keywords searched through the databases included: “Advanced Practice Registered Nurse”
(APRN), “Advanced Practice Nurse,” “Acute Care Nurse Practitioner” (ACNP), “Nurse
Practitioner” (NP). These role designations were then limited by the following modifiers:
“Critical Care”, “Intensive Care Unit” (ICU), “Central Line,” “Central Venous Catheter” (CVC),
“Venous Access Device”, “Sepsis,” “Shock,” “Septic Shock,” “Vasopressors,” “Sepsis
Guideline,” and “Sepsis Evidence-Based Practice.” The search generated a total of 13,420
studies. Of these, 19 articles and literature reviews, and three systematic reviews were selected.
Articles were included if they were studies of adult populations, studies regarding sepsis
management delays, sepsis-related mortality, ACNP policy, and nurse practitioner-led invasive
procedures. Articles were excluded if they were based on pediatric populations, did not mention
delays in septic shock, or failed to include hemodynamics or central-line placement data. Articles
reporting data specific to ACNPs were preferred. Additionally, the majority of chosen articles
were published within the last ten years, but a few older studies were included for their historical
perspective on this topic.
ACNP Scope of Practice
The role of the nurse practitioner has dramatically evolved over the last several decades.
Nurse practitioners may seek certifications from a plethora of boards. They can subspecialize or
opt for independent practice throughout many states in the country (Fry, 2011; McCarthy et al.,
2013; United States Department of Health and Human Services, 2019).
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Their impact is also widespread. ACNPs have had a significant impact on patient care
and outcomes, with studies showing fewer ICU admission days, shorter hospital-length of stay,
procedure complications, ventilator days, readmission rates, and improved patient mortality in
hospitals staffed with NPs (Fry, 2011). The American Association of Critical-Care Nurses
(AACN) ACNP Practice Act competencies and Nevada law authorize procedure privileges for
ACNPs if certain competency and training requirements are met, further underscoring and greenlighting the path for ACNPs to arise in ICUs (AACN, 2017; Nevada Legislative Counsel Bureau,
2019).
ACNP Procedure Education and Safety
Multiple studies highlight the various advanced procedures that ACNPs perform in acutecare settings, education models for competency, and equivalent minimal complications compared
to physician counterparts (Alexandrou et al., 2012; Brass et al., 2015; Fry, 2011; Sirleaf et al.,
2014). Formal education for CVC insertion can differ between acute care ACNPs programs and
on-the-job training. Some teaching hospitals offer post-graduate fellowships in critical care or
emergency medicine for new graduate or inexperienced ACNPs, with additional training for
advanced procedures (Jalloh et al., 2016). A survey of 329 California hospitals revealed that
ACNPs employed at teaching hospitals were more likely to perform invasive procedures,
including central and arterial lines, compared to ACNPs working at non-teaching facilities
(79.3% vs. 63.2%; p= .22) (Jalloh et al., 2016). A supervising physician is usually the proctor
during procedure training and signoff. Usually, a predetermined number of successfully
completed procedure cases is required prior to hospitals granting privileges for all providers.
An additional method CVC insertion training is through Objective Structured Clinical
Examinations (OSCE). These examinations have been the most reliable competency evaluation
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tool for ACNPs’ CVC insertion, accompanied by standardized forms to ensure compliance with
documentation guidelines (Wilbeck et al., 2011). Ultrasound guidance has dramatically
improved CVC placement by decreasing overall complications, inadvertent arterial puncture, and
success at first attempt (Brass et al., 2015). Ultrasound guidance offers the benefit of direct
visualization for real-time venous or arterial cannulation, confirmation of placement with
Doppler color flow, and the ability to evaluate for complications such as pneumothorax quickly;
using ultrasound for invasive procedures is now standard of care (Brass et al., 2015). With
improved technological advancements, tele-education has become a resource for many
disciplines, including ultrasound training. Compared to the self-guided learning module’s
composite scores, tele-education statistically improves point-of-care ultrasound training
(p=0.01), but it is not superior to conventional education (p=0.56) (Suzuki et al., 2017).
In their study comparing CVC outcomes, Sirleaf and colleagues (2014) evaluated 1404
patients who had invasive procedures performed by resident physicians versus an Advanced
Practice Provider (APP), NP, or Physician Assistant (PA). Both groups’ complication rate was
the same (2%), with no increase in ICU length of stay or hospital length of stay and the groups
had comparable mortality rates (Sirleaf et al.,2014).
A two-year longitudinal study, following four ACNPs in Australia also had positive
results for CVC safety (Alexandrou et al., 2012). The ACNPs in this study led CVC insertion in
the ICUs of four hospitals. Amongst the 760 catheters placed, they found the complication rates
were minimal—only minimal incidences (one each) of arterial puncture, pneumothorax, or
central line-associated bloodstream infection (Alexandrou et al., 2012). In a cumulative literature
review of critical care nurse practitioner’s procedure performance, Fry (2011) found no
difference in complication rates, morbidity, or contribution for increased length of stay compared
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to trauma surgeons’ procedures. Conversely, another study found that not having advanced
procedure privileges may have deleterious effects for patients being admitted with septic shock
because a delay in care leads to multisystem organ failure, increases morbidity and mortality, and
the length of ICU admissions (Lu et al., 2018).
Sepsis Early Goal-Directed Therapy and Mortality
ACNP practice goals defined by the AACN (2017) include recognizing complex lifethreatening conditions, such as shock, and implementing life-saving interventions, such as
central line insertion, to maintain hemodynamic stability and prevent deterioration. ACNPs must
demonstrate evidence-based practice for septic-shock management which includes invasive
hemodynamic assessments to guide treatment goals (Saugel et al., 2016). The SEP-1 sepsis
bundle indicates that early goal-directed therapy (EGDT) is standard of care for sepsis
management (Crager, 2015). EGDT includes early antibiotic administration, fluid resuscitation
to ensure a mean arterial pressure (MAP) greater than 65 or central venous pressure (CVP) of
eight, with vasopressor aid if needed (Crager, 2015). These goals are to be accomplished within
the first hour of sepsis identification.
Positive outcomes for septic-shock management directly correlate with prompt
recognition and meeting SEP-1 bundle recommendations (Mattal & Coopersmith, 2014). Due to
the annual increase of approximately 13% in incidences of severe sepsis, provider compliance
with EGDT is crucial to improve morbidity and mortality associated with the diagnosis (Mattal
& Coopersmith, 2014). Part of this annual increase can be explained by increased provider
awareness in recognizing severe sepsis and shock in admissions to the ICU from the ED for
patients, EGDT campaigns, and the prevalence of ever-aging populations who are more
vulnerable to developing these conditions (Mattal & Coopersmith, 2014). Central and arterial
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catheters are necessary to guide critical care patients’ management by facilitating invasive
hemodynamic measurements and allowing the administration of vasoactive medications safely
(Theodoro et al., 2014). Due to the risk of tissue necrosis from vasopressor-associated
extravasation, it is highly recommended that these caustic medications are administered through
a central line (Loubani & Green, 2015).
When evaluating SEP-1 compliance, Mittal and Coopersmith (2014) estimated that
approximately 75% of CVCs are placed on an urgent basis while only 20-25% are placed
emergently on admission from the ED to the ICU. In this study, central lines placed on the day of
admission were classified as emergent, and those inserted on day one through three were
considered urgent (Mittal & Coopersmith, 2014). With sepsis diagnosis and provider awareness
on the rise, Walkey et al. (2013) also sought to evaluate CVC insertion delays and septic shock
mortality. Walkey et al. (2013) retrospective analyzed CVC insertion trends nationwide from
1998-2009 of over 200,000 cases. These authors found steady increases in septic shock
diagnosis, a markedly higher trend of early CVC insertion after the year 2007, and a 4.2%
reduction in age-adjusted hospital mortality per year for the latter part of the decade amongst
patients that had early CVC insertion (Walkey et al. (2013).
Core Measures for Sepsis
Compliance with the CMS Early Management of Severe Sepsis and Septic Shock Bundle
(SEP-1) is a nationwide core measure (Kempker et al., 2019). A national survey evaluating CMS
reporting for sepsis guideline compliance in 2017 revealed that amongst the 35 participating
Nevada hospitals, the mean SEP-1 compliance score was 49.6 (standard deviation (SD) 17.4).
This was comparable to the national mean of 48%, but with a smaller standard deviation of only
9% (Kempker et al., 2019). These SEP-1 scores indicate there is a sizeable opportunity for
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compliance improvement at the state and national levels. Usual care for sepsis management, as
opposed to EGDT with SEP-1 defined goals, has shown increase mortality and even more so
with lactate clearance guided therapy, although the latter calls for further research (Lu et al.,
2018).
Racial Disparities and Age
Recognizing racial disparities in healthcare helps avoid racial bias by identifying
potential gaps in disease identification or healthcare delivery. Sepsis is not immune from the grip
of Racial and ethnic disparities. Overall, the rates of sepsis-related deaths are declining due to
improved management and early identification (Jones et al., 2017). A retrospective analysis of 18
acute care hospitals reported a 5% to 7% annual reduction in sepsis mortality amongst all racial
groups, from 2004 and 2013 (Jones et al., 2017). However, sepsis-related mortality remains
increased amongst Black individuals (94 per 100,000 sepsis hospitalizations), Hispanics (93.5),
and Asian/Pacific Islanders (106.4) compared to whites (92) (Jones et al., 2017). Higher case
fatality for minorities, including blacks, is attributed to socioeconomic status, risk of organ
dysfunction, infection rates, and hospital characteristics (Chaudhary et al., 2018).
Age is also closely related to sepsis-associated morbidity and mortality. Chaudhary et al.
(2018) found that the rate of sepsis hospitalizations are higher for Black individuals who are
older than 30, with higher incidence sepsis as age increased compared to whites. In their 2014
epidemiological study, Rhee et al. (2017) found that the median age for sepsis was 62 years, and
69.9% of patients with sepsis were 60 years old or older, and 30% of patients are 20 to 59.
Though the majority of septic patients are older, researchers conclude that is challenging to
separate the effects of age, chronic comorbidity, and sepsis severity on long-term outcomes
because age can be interrelated to these factors (Simpson, 2018).
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Summary
Research supports compliance with SEP-1 EGDT and volume resuscitation to reach a
mean arterial pressure of 65 or greater for sepsis management (Lu et al., 2018). The studies
presented in the literature review demonstrate the value of ACNPs in critical-care settings; their
advanced practice skill set is documented throughout nursing and medical research (McCarthy et
al., 2013; Sirleaf et al., 2014). Despite this well-documented support for ACNPs, hospitals
persist to restrict procedure-privilege. The 40% mortality rate for septic shock patients is
staggering (Jorgansen, 2019). It is pivotal that ACNPs have the appropriate training and ability
to perform life-saving interventions such as CVC insertion in a manner that aligns with evidencebased practice recommendations for severe sepsis (Jorgansen, 2019). Furthermore, the lack of
procedure privileges due to restrictive hospital policies is an issue that affects ACNP practice.
Needs Assessment
As stated above, the hospital where this DNP project is taking place does not currently
grant privileges for invasive procedures for appropriately trained ACNPs. Based on research
presented in this chapter, it would appear beneficial for patients and hospitals to have
appropriately trained ACNPs with procedural privileges. Procedure privileges would include
central and arterial line insertion for rapid management of patients in shock states requiring
vasopressors for hemodynamic stability and ICU admission by default. These procedures are
needed to guide sepsis management according to EBP, thus improving patient outcomes.
On a national level, sepsis management guidelines and core measure compliance are only
at 50%, with comparable numbers for Nevada (Kemper et al., 2019). In an effort to address local
CMS compliance, this DNP project retrospectively evaluated a Las Vegas acute care hospital to
identify trends in central line placement delays of patients admitted to the ICU with diagnoses of
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sepsis, septic shock, and associated mortality. Data from CVC utilization delays and associated
mortality were analyzed to establish a need for a policy change advancing ACNP procedure
privileges to meet SEP-1 hemodynamic goals. With current limits to procedure privileges,
ACNPs are restricted from practicing at the full extent of their training. This is a setback for this
patient population as it contributes to morbidity and mortality with ACNPs restricted from
intervening with necessary procedures.
Population Identification
This project’s target population is adult patients admitted to the ICU on night shift who
are diagnosed with sepsis, severe sepsis, or septic shock. The project looks at patients who met
this criterion within the last three years. Patients who had a cardiac arrest on arrival and died
were excluded. Patients were also excluded if they had a central line, Port-A-Cath, or a
peripherally inserted central catheter (PICC) from an outside facility. Because numerous
variables contribute to sepsis morbidity—hypoperfusion, multisystem organ failure, and patients’
own preexisting health conditions—it would be beyond the scope of this project to explore all
sepsis-related comorbidities and variables. For this reason, this project focused solely on sevenday mortality.
Stakeholders
Multifaceted interest in this project exists by the nature of the disease process, morbidity,
and mortality related to severe sepsis and shock. Key stakeholders include the Chief of Medical
Staff, medical executives, the Director of Critical Care, ACNPs, ICU nurses, and ED nurses. The
topic ACNP practice and regulations concerns the Nevada State Board of Nursing as well.
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Resources
This project relied on several resources. The electronic health record (EHR) is an
essential resource in this project, as it is necessary for patient selection and data extraction. The
Sepsis Committee at the facility in question tracks core measures and patients who triggered a
severe sepsis alert every month. The Information Technology (IT) department and Health
Information Management (HIM) assisted in obtaining patient data. While the financial
implications in a retrospective data analysis like this are minimal, the economic effects of
improving sepsis morbidity and mortality are substantial. The DNP student provided supplies
and expenses necessary for project completion, including $750 spent on statistician consultation.
Scope of the Project
The ultimate goal of this DNP project was to improve sepsis mortality and patient
outcomes. An increase in seven-day mortality with identified central-line-insertion delay would
promote the need for a policy granting ACNP procedure privileges to practice to the full extent
of their education and training according to state and national standards. With this goal in mind,
this DNP project first identifies delays in CVC placement for patients admitted to the ICU from
the ED and then determines whether a seven-day mortality relationship exists with the date of
admission. To meet these goals, a retrospective analysis of patient data over the last three years
was conducted to identify patients diagnosed with severe sepsis or septic shock and who received
vasopressors. This approach relied on Mittal and Coopersmith’s (2014) study, which analyzed
CVC placed on day zero versus days one thru three of admission. In comparison, this DNP
project identified CVC placement within one hour of vasopressor administration and in four-hour
increments up to twelve hours. Statistical analysis of extracted data from independent chart
review was completed to determine if, in fact, a correlation existed between time to central line
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placement after vasopressors and seven-day mortality. This author believes that a correlation
would establish the need the for ACNPs to obtain CVC insertion privileges at this hospital.
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Chapter III: Theoretical Underpinnings
Knowledge to Action Framework
Conceptual process models provide the benefit of translating research into practice by
providing a systematic approach for knowledge translation and guiding the implementation of
the desired change (Nilsen, 2015). The theoretical model that best suits this DNP project is the
Knowledge to Action (KTA) Framework. Developed in 2000 by Graham and colleagues, the
KTA framework has been used by healthcare professionals concerned with translating
knowledge to deliver evidence-based interventions and improve organizational systems (Field et
al., 2014; Kastner & Straus, 2012). The KTA framework has two components: (1) Knowledge
Creation and (2) the Action Cycle, with dynamic phases that may overlap each other (Field et al.,
2014). Figure 1 represents the phases of the KTA framework.

Figure 1
Knowledge to Action Framework
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Derived from Field, Booth, Ilott & Gerrish (2014)
Phase One: Knowledge Creation
The Knowledge Creation phase includes knowledge inquiry, synthesis, and tools that can
be tailored to the people using it or those affected by the intervention (Field et al., 2014). The
tools necessary for knowledge creation will be electronic health records, which are needed to
extract and synthesize data. For the initial phase of KTA, a literature review regarding
evidenced-based practice for septic shock management, national trends in CMS SEP-1
compliance, the role of the ACNP, invasive procedure training safety, and scope of practice for
ACNPs was conducted. This author has identified three problems: sepsis mortality, not meeting
EGDT guidelines per CMS guidelines, and a lack of policy for ACNPs to insert CVCs. Key
stakeholders were identified in order to develop this DNP project and further inquire about these
issues. Identifying mortality trends concerning CVC insertion delays that contribute to falling out
of core measure goals for severe sepsis management at this facility would prompt a need for
policy change concerning ACNP practice and CMS sepsis management compliance.
Phase Two: Action Cycle
The Action Cycle components include: identifying the problem and reviewing
knowledge, adapting knowledge to the local context, assessing barriers to use, tailoring
interventions, monitoring knowledge use, evaluating outcomes, and sustaining knowledge use
(Field et al., 2014). Here, data was extracted from chart audits. The data was then synthesized to
translate evidence into practice. Pearson’s Chi-squared test and multivariable logistical
regressions was used to assess the relationships of categorical data. Categorical data consisted of
set time frames, the occurrence of a cardiac arrest, diagnosis, and seven-day mortality. The
context of this study directly affects patients presenting to the acute care hospital every day,
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multidisciplinary healthcare team members, and the community. There are no identified barriers
to using the evidence derived from this project. The expected intervention is a translation of
evidence from data analysis to develop a policy and procedure for full ACNP practice at the
institution wherein this project will take place. Further research would be required to evaluate the
effectiveness of these outcomes and knowledge sustainability.
Knowledge to Action and the Acute Care Nurse Practitioner
Established evidence exists to support ACNPs’ in CVC insertion and other critical care
procedures for septic patients. However, the data indicates that sepsis management and
adherence to guidelines for all providers need improvement. Patients admitted with septic shock
often require vasopressors to maintain adequate perfusion and meet SEP-1 criteria. The standards
of care dictate that these medications are to be administered through a central line to avoid tissue
extravasation and provide invasive hemodynamic measurements and meet EGDT goals. The
KTA Framework guided this DNP project's development. KTA facilitated the translation of
established evidence and created new evidence for ACNPs to practice to the full extent of their
training.

16

Chapter IV: Project Plan
Setting
This project will take place in a 292-bed acute care hospital serving southwest Las Vegas
since 2003. This facility is equipped with a 39-bed ICU that provides cardiovascular surgery,
neurosurgical, and general medicine services. It is currently staffed by a local pulmonary and
intensivist group that provides 24/7 ICU provider coverage through its six ACNPs and nine
physicians . During the hours of seven p.m. to seven a.m. there is one in-house ACNP who takes
new admissions and manages the unit; a physician is available on-call. Though nocturnal
coverage with ACNPs began approximately four years ago at this facility, the hospital does not
permit ACNPs to perform invasive line insertions. As a result, there is a gap of available
providers who can perform this procedure for patients during the nighttime.
Population of Interest
This DNP project’s population of interest are adult patients admitted to the ICU with
severe sepsis and septic shock. Electronic health records were reviewed for patients admitted
during the nighttime hours from January 2018 to January 2020. Initially, 300 patient charts were
projected to be an adequate sample size. Case by case chart review was conducted to identify the
time vasopressors were ordered, time CVC placement in the intervals of four hours. Samples
were assigned a zero for patients that had a CVC placed in the ED under one hour. Time for ICU
admission and whether the patient had a cardiac arrest with or without successful resuscitation
during their admission up to seven days were also collected. Patients that had a central line, Porta-Cath, or PICC line present on arrival were excluded. This was determined by chest x-ray, ED
physician and nursing documentation.
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Measures and Instruments
The EHR was used to extract information based on the inclusion criteria stated in the
population of interest. The information was entered into an electronic data storage software
program for analysis utilizing a statistical analysis software package.
Project Timeline and Activities
This project was completed in accordance with the University of Nevada Las Vegas
(UNLV) School of Nursing Doctor of Nursing Practice Project guidelines and the American
Association of College of Nursing Doctor of Nursing Practice Essentials. This author completed
all tasks with the guidance of the DNP project chair. A detailed timeline is displayed in
Appendix C.
Resources and Supports
Support from the UNLV School of Nursing, the UNLV Graduate College, the UNLV
Institutional Review Board (IRB), and Valley Health Systems IRB is necessary to complete this
project. The Information Technology (IT) department, Health Information Management (HIM)
department, Medical Executive Committee (MEC) at the hospital are also essential resources.
Risks and Threats
Not getting timely IRB approval from both institutions was a risk that threatened the
completion of this project. Guaranteeing data access to enter patients’ electronic health records
under the Health Insurance Portability and Accountability Act (HIPAA) regulations was pivotal
to this project’s successful completion. Aside from IRB approval, there were other threats that
were beyond the control of the DNP student researcher. First off, it is impossible not to account
for the unprecedented COVID-19 pandemic that took place throughout the majority of the DNP
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program’s length. The pandemic placed significant barriers in obtaining data and meetings for
project approval as most professional organizations resorted to telecommunications.
An additional threat to the project was the cyberattack on UHS information technology
systems in September 2020. This was significant as the EHR was in jeopardy, and systems were
offline for about four weeks. The data initially requested by the Director of Health Information
Management (HIM) took approximately five weeks to receive, delaying the anticipated project
course for the fall of 2020. As the electronic systems were restored, it was ensured that the
integrity of medical records survived the cyberattack.
Institutional Review Board Approval
According to the United States Food and Drug Administration (FDA) (2019), approval
from an IRB is required to ensure that the welfare and rights of human subjects participating in
biomedical research are protected. The authors Zaccagnini and White (2011), state “that as the
line between quality improvement activities and research blur, the propensity for these projects
to obtain review by IRB is stronger than in the past” ( p. 456). No direct human subject
interventions were required for research as it is a retrospective analysis of data. IRB approval
was obtained and deemed this DNP project research exempt category 4iii for secondary use of
deidentified data.
Evaluation Plan
A statistical analysis of data was conducted to evaluate the results of this project. A
statistician was consulted to ensure the reliability of results and appropriate statistical analysis.
Results were presented to members of the hospital’s medical executive committee (MEC) and
Chief of Medicine. The successful implementation of this project is measured by the translation
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of evidence supporting expanding ACNP privileges at this institution. A proposed policy and
procedure for ACNP CVC privileges is shown in appendix A.
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CHAPTER V: Summary of Implementation and Results
Précis of the Phenomenon of Interest
The purpose of this DNP project was to examine the ACNPs’ role in critical care units
and how existing practice limitations affect patient care delivery. To better understand the
gravity of the phenomenon, seven-day mortality was specifically analyzed to identify a
relationship between central line insertion delays in patients who developed septic shock. Delays
occurred for patients who needed CVC but were admitted on night shift due to the institution’s
policy and limitations on procedural privileges. The author believed that ACNPs not practicing
to the full extent of their education and training could result in care delays and increased
mortality for adult sepsis patients.
Barriers to the Project
Throughout this project’s development, this author became informed that another critical
care group in Las Vegas that serves patients at other UHS hospitals did not have the same
restrictions for their Advanced Practice Providers. This other critical care group employs both
physician assistants and nurse practitioners. Not all of the NPs are Acute Care certified, some of
them hold Family Practice certifications. This group does not have restrictions in location for
CVC placement, i.e., only femoral vein insertion. Identifying current practices within different
local systems is important to for see barriers that could influence this projects completion. The
specifics regarding the policy and procedure for individual hospital credentialing amongst
privately contracted groups is unknown.
Monitoring of the Project
The DNP student monitored patient records to ensure that they produced statistically
useful data and maintained confidentiality by deidentifying information. UNLV IRB deemed the
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project as research exempt, and there was no contact with the subjects whose data was used.
Detailed measures for inclusion and exclusion criteria were defined before the collection of data
and discussed during the project proposal in March 2020 with the members of the graduate
college and nursing faculty. Additionally, the DNP project chair monitored the projects process.
There was also a UHS hospital appointed contact, the Chief Nursing Officer (CNO), available
for oversight.
Data Collection
After UHS corporate and UNLV IRB approved the study, the Health Information
Management (HIM) department was contacted to request patient data. Raw data were screened
and deidentified. All material was kept in a password protected computer under the direct
possession of the DNP student.
Methodology
The study design was a retrospective analysis of patient data. Inclusion criteria consisted
of adult patients that were admitted to the ICU between the hours of seven p.m. and seven a.m.
with a diagnosis of sepsis, severe sepsis, and septic shock. Data was collected from the EHR of
patients that were admitted with the ICD-10 codes of sepsis, severe sepsis, and septic shock
between January 2018 and January 2020. The ICD-10 codes associated with data collection are
listed in Appendix B. ICD-10 codes were grouped to simplify data analysis.
The initial search yielded a total of 2,203 patient encounters. Samples were screened for
duplicates and, precisely, ICU admission. This yielded a total of 618 cases that possibly met the
inclusion criteria. A third chart review was completed individually to isolate cases that met
inclusion criteria. Patients who had previous CVC access via PICC line or Port-A-Cath were
excluded. Those that had a cardiac arrest and expired while in the ED were excluded. Patients
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that were admitted to ICU from the Post Anesthesia Care Unit (PACU) and had a CVC inserted
for surgery were excluded as well as those cases who were admitted during daytime hours. There
were three patients seen by the intensivist physician after seven p.m. who were excluded. There
was one patient who left against medical advice after ICU admission. One patient chart did not
provide information on when the CVC was placed after initiation of vasopressors; these samples
were excluded.
Sample Size and Coding
A total of 175 samples met the inclusion criteria (N=175). The mean age M=63.19 (SD
13.95 years). Samples were grouped in age increments, often after 30 years old. The age
distribution is demonstrated in Figure 2. Age distribution by gender and the age code key is
demonstrated in Figure 3. Samples were coded by CVC delays in increments of four hours.
Samples were assigned a zero if there was CVC placed in the ED within one hour of vasopressor
initiation. The number one was assigned for samples in which a CVC was placed from one to
four hours of vasopressors, two was assigned for delays of five to eight hours, three was assigned
for delays of nine through twelve hours, and a four was assigned for delays of greater than 12
hours or no CVC placement. Figure 4 represents the cases that had a CVC placed in the
determined four-hour increments. Figure 5 represents age distribution and diagnosis by gender.
Research Question
Do central line insertion delays contribute to seven-day mortality in patients admitted to
the ICU on the night shift with severe sepsis and septic shock diagnosis?
Null Hypothesis. (H0) There is no relationship between central line insertion delays and
seven-day mortality in patients with severe sepsis or septic shock.
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Data Analysis. A retrospective analysis of the EHR and deidentified patient data was
completed to extract the material needed for the study. Data collected included diagnosis, age,
gender, time of admission, time of initiation of vasopressors, time of CVC insertion, the
occurrence of a cardiac arrest, and death within seven days. This was input into a spreadsheet
using Microsoft Excel. The Python 3 Jupyter Notebook software was used to perform data
analysis. Due to the large distribution of data and the hypothesis premise of evaluating
relationships between two variables (CVC delays and mortality), Pearson’s Chi-square test was
used. The Chi-square test is a nonparametric test used for two purposes: (a) To test the
hypothesis of no association between two or more groups, population or criteria, thus checking
for variable independence; (b) and to test how likely the observed distribution of data fits with
the expected distribution (Sinhgal & Rana, 2015).
Descriptive Statistics
A total of 175 cases were included in the study. The mean age was 63.19 years (SD
13.95). The age range was 25-100, mode 71.2, and median age was 61.19. The total number of
males was 98 (56%) and females 77 (44%). There were 113 cases of septic shock, 21 cases of
unspecified shock, 12 cases of severe sepsis and 29 cases of unspecified sepsis. Seventy cases
(40%) had a CVC inserted within in one hour of vasopressor initiation. Fifty-six cases (32%) had
a delay of greater than 12 hours.
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Figure 2
Age Distribution.

Figure 3
Age Distribution and Gender
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Table 1
Age Code and Gender Breakdown
Key

Age Code #

Gender

1

18-30 (1)

Male- 98(56%)

2

31-40 (5)

Female-77(44%)

3

41-50 (13)

4

51-60 (37)

5

61-70 (38)

6

71-80 (46)

7

81 and older (36)

Figure 4
CVC Insertion Delays in Four-Hour Increments and Seven Day Mortality
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Table 2
Time Delay Code
Delay

Total 175

0

1

2

3

4

No delay

1-4 hrs.

5-8 hrs.

9-12 hrs.

12 hrs. or greater

70

31

7

11

56

Figure 5

Age Distribution by Gender and Diagnosis
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Table 3
Total Number of Cases per Diagnosis
Septic Shock

113

Shock

21

Severe Sepsis

12

Sepsis Unspecified

29

Figure 6
Distribution of Diagnosis
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Results
Chi-Square Analysis
Using a series Pearson Chi-Square test, this researcher we have failed to reject the null
hypothesis (H0) that CVC insertion delays are independent of seven-day mortality (X2 (4,
N=175) = 4.81, p= .3). There was no relationship between mortality and a delay of twelve hours
or greater compared with a delay of fewer than twelve hours (X2 (1, n=56) = 2.26, p=.13). The
survival rate of the patients that did not have a cardiac arrest during their hospitalization was
40%, versus an 18% survival rate post cardiac arrest. Not having a cardiac arrest on arrival
increased seven-day survival by almost double (17% vs. 30%). There was a total population of
n=56 that had a delay of CVC for more than 12 hours. In this group, 20 did not die, 12 neither
died nor had a cardiac arrest, eight had a cardiac arrest but did not die. In this same group, 27 did
not have a cardiac arrest, but 15 still died.

Table 4
Delay of Twelve hours or Greater and Seven Day Mortality
Death within Seven Days

No Yes

Cardiac arrest
No

12 15

Yes

8 21

There was no relationship between seven-day mortality and age group, (X2 (6, N=175) =
11.06, p= .08). Of the patients 51-60 years old, 64.8% died, as did 70.2% of 61–70-year-olds,
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86.9% of 71–80-year-olds, and 72.2% of patients 81 and older. More people age 60 and older
died, but it was not statistically significant (p=.078). There was no relationship between sevenday mortality and gender, X2(1, N=175) =0.01, p= 0.89. In the study, 72.7% of females died and
72.4% of males died.
Using Pearson’s Chi-Square, this researcher was able to find two relationships that
existed in the study. There was a statistically significant relationship between diagnosis subset
and seven-day mortality (X2 (3, N=175) =13.08, p= .004). Seven-day mortality for patients with
unspecified sepsis was 55.1%, septic shock was 78.7%, severe sepsis was 41.6%, and 80.9% for
shock. Of the 100 patients that had a cardiac arrest in the ED, no CVC was placed in 29 cases, 21
died within seven days, and eight did not. However, for the population of patients that had a
cardiac arrest on arrival to the ED (n=100), the Chi-square test determined there was a
statistically significant relationship with seven-day mortality (X2 (1, N=100) =9.3, p= .002).
Mortality for this group was 82%. Figure 4 demonstrates that most deaths occurred in patients
with a CVC placed in the E.R. without delay.

Table 5
Cardiac Arrest on Arrival and Mortality

Cardiac arrest

No Yes

Death within seven days
No

30 18

Yes

45 82

30

Table 6
Cardiac Arrests by Diagnosis
Diagnosis

Sepsis Unspecified Septic Shock Severe Sepsis Shock

Total

Cardiac Arrest
No

15

45

9

6

75

Yes

14

68

3

15

100

29

113

12

21

175

Multivariable Logistical Regression
Multivariable logistic regression was used to determine if CVC insertion delays affect
seven-day mortality and provide a more substantial impact on data analysis. Logistic regression
allows the simultaneous analysis of multiple explanatory variables while reducing confounding
factors (Sperandei, 2014). The logistic regression model was set up with seven-day mortality as
the dependent variable (y) and the main variable of interest CVC insertion delays as independent
variables (x) in four-hour coded increments (1,2,3, or 4), while controlling for age, cardiac arrest
in hospital, cardiac arrest on arrival, diagnosis, and gender. Dummy variables were created for
time delay intervals, given that the time frames are not linear. The code for one hour delay (0)
was removed and used as reference to avoid having singularity which would cause
multicollinearity in the model, this is often called the dummy variable trap. The removed dummy
variable is the base of reference for the model where CVC delay (1,2,3, or 4) have not occurred.
This means that the coefficient estimates are interpreted relative to CVC = 0.
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The first logistical regression model evaluated the effect of CVC delays on seven-day
mortality and is demonstrated in Figure 7. This model determined that there was statistical
significance for the coefficient estimates for CVC delays from one to four hours (delay code 1,
t= 1.42, p= .0017), delays of five to eight hours (delay code 3, t= 2.30, p= .02), and delays of
nine to 12 hours (delay code 4, t= 0.58, p= .03). The model itself is not statistically significant to
evaluate the effect of CVC delays on seven-day mortality (p=1, pseudo R2= .04).

Figure 7
Effect of CVC Delays on Seven Day Mortality

The initial model has very little explanatory power and did not tell valuable information.
For this reason, an additional logistic regression model, Figure 8, was conducted to determine if
controlling if age and gender had statistical significance. In this model, CVC delays of one to
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four hours was significant (t= 1.06, p= .005), but the model itself was weak with low
explainability or statistical significance ( p= .25, pseudo R2= .03).
Figure 8
Age and Gender Effects on Seven Day Mortality with CVC delays

A final model was conducted to determine if controlling for additional variables rendered
statistical significance for the coefficient estimates for CVC insertion delays. Figure 9
demonstrates this model. The other variables added were diagnosis, age, gender, cardiac arrest
on arrival, and cardiac arrest during admission. There is no statistical significance in the ability
to explain CVC for seven-day mortality after controlling for the additional variables. The
logistical regression model for this case was statistically significant (p= .009, pseudo R2= .11),
but the results were not.
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Figure 9
Effect of All Variables on Seven Day Mortality

In summary, this project evaluated the effect of CVC insertion delays on seven-day
mortality in patients with sepsis during the night shift via Chi-Square and multivariable logistical
regression. Analysis with Chi-Square determined there were no differences in distribution.
Logistical regression determined there was no correlation that CVC delays are related to higher
seven-day mortality rates. After exhausting all options, the null hypothesis was rejected twice
through different means.
Giving Meaning to the Project
Discussion of the Results
Essentially, the null hypothesis was that the time in which the central line is inserted has
no effect on seven-day mortality. Of the research questions posed, and the statistical results,
rejection of the null hypothesis was marginal. It is possible to have improved tests of mortality
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with CVC insertion delays with larger sample size. Initially, there was a robust sample size of
2,203 patient samples. However, given the complexity of obtaining data from the EHR, the effect
size was small, and only 175 met inclusion criteria. The risk of sample selection bias occurs with
conducting a power analysis to determine the statistical significance in favor of the hypothesis.
Many variables affect morbidity and mortality in patients with sepsis. This project did not
account for chronic preexisting conditions, organ failure, insurance status, and ethnicity. This
study had a similar median age compared to the epidemiological study by Rhee et al. (2017).
Although the distribution of mortality was not statistically significant with advancing age the
incidence was higher. Differences in gender, age or ethnicity would not affect a CVC procedure
policy for ACNPs. Future research is indicated with a larger sample size with control for factors
that influence the progression of sepsis that could not be controlled in this sample.
While the data analysis results failed to reject the null hypotheses and found no
statistically significant relationship with CVC insertion delay and mortality, there is still a burden
to the patients admitted to the ICU with septic conditions. Given that there was a significant
relationship between the different types of sepsis diagnosis and higher mortality from shock
states, the need to support ACNP procedure privileges exists ensuring that patients receive the
highest quality of care. Vasopressors are often an essential part of managing shock states (Lewis
et al., 2017). There is a high risk of soft tissue necrosis and injury with prolonged infusions; thus
vasopressors are preferably administered through a CVC (Lewis et al., 2017). The safe delivery
of caustic medications to the veins is a priority for patients, providers, nurses, and hospital
administration, including risk management. Not only are CVCs recommended for vasopressor
administration, but they are also often necessary in patients with poor peripheral access and
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intravascular volume depletion. Though the insertion of CVC is not without risk, appropriate
training and competence in clinician technique ensure success.
Degree to Which the Project Addressed the Problem. The successful completion of
the data analysis portion of this project addressed the research questions. The literature review
and translation of evidence supports ACNP procedure privileges after competency is reached,
and the required training is completed.
Discussion of the Project Results’ Relationships to Evidence Identified in the
Literature Review and the Theory Underlying the Project. The study results yielded no
statistically significant difference in mortality from delays in CVC insertion of twelve hours or
greater. Sirleaf et al. (2014) also did not find a statistical difference in complication rates,
mortality, or length of stay in patients with a CVC inserted by nurse practitioners. The
Knowledge to Action Theoretical framework was used to guide the project’s development,
implementation, and completion. We created knowledge for the initial phase by reviewing
evidence-based literature regarding best practices in managing sepsis, procedure training, and the
ACNPs’ role in delivering care and managing patients in the ICU. Action Phase, the second step
was to develop this project, obtain IRB approval, and complete data analysis to answer the
research question.
Contribution to Advanced Practice and Patient Outcomes. The information derived
from the literature review and the project compels stakeholders to support ACNP advanced
practice. Scope and standards of practice for ACNP’s are defined by the AACN and governed by
the State Board of Nursing. Improving patient outcomes is the ultimate goal. Patient care and
availability of essential services, such as CVC insertion, should not be determined by time of
admission and location. A patient’s condition can quickly deteriorate, prompting admission to
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the ICU. It is essential for ACNPs to be granted hospital privileges to provide the standard of
care deemed necessary for the diagnosis and patient. A change in hospital policy would allow for
this to occur. The effective utilization of ACNPs in critical care settings is paramount to the
future of healthcare. Having worked through the COVID-19 pandemic and the resulting hospital
patient surge, it is evident more than ever the crucial role advanced practice nurses play in acute
care settings.
Potential for Sustainability
To meet the demands of an aging society with chronic healthcare needs, embracing a
team-based approach maximizing the services and expertise of the trained ACNP benefits the
practice environment providing a positive impact on patient care (Brush et al., 2015). The
American Association of Nurse Practitioners (AANP) has identified professional organizations,
such as the National Academy of Medicine, formerly the Institute of Medicine, and the American
Enterprise Institute, which support full practice authority to the extent of the NP’s training
(2021). The AANP urges Congress to change federal policy and regulatory barriers that inhibit
NP’s from practicing to their full scope. The association identifies this topic as a federal policy
priority. Aside from national professional organization support for ACNP privilege expansion,
hospitals are ultimately responsible for credentialing providers and determining the specific
privileges and services that will be allowed. CVC insertion is not a new procedure for the scope
of the ACNP. An explanation for the variation in privileging policies within state institutions,
and in this instance, sister hospitals, can be related to interprofessional relationships at the
hospital level (Pittman et al., 2018). Representation and inclusion of ACNPs on medical staff
credentialing committees can ensure the policy change’s sustainability and prevention of
reverting to previous practices.
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Utilization and Dissemination of the Results
There is no plan for further research or scholarly work stemming from this DNP project.
This study’s results were reported to the Universal Health Services (UHS) Research Approval
Committee as agreed upon by internal IRB. This study will be submitted to the UNLV Graduate
College and uploaded to ProQuest. Further dissemination might occur through professional
journal publications and NP Organizations. Such publications include the American Journal of
Critical Care (AJCC), the Journal for Nurse Practitioners from the AANP, the AACN Journal of
Advanced Critical Care, and other professional organizations regarding ACNP practice and
policy. Given the COVID-19 Pandemic, the monthly in person Medical Executive Committee
(MEC) was postponed. The results of this projects were presented to the Chief of Medicine and
two MEC members. By the completion of this project, ACNP’s began the process of submitting
requests for CVC insertion to the hospital credentialing committee. Requirements for privileges
included the completion of an ultrasound guided procedure course, ACNP board certification and
10 supervised femoral CVC insertion cases.
Conclusion
With the focus of improving patient outcomes, this DNP project evaluated CVC insertion
delays related to septic shock mortality. The contribution of the ACNPs’ essential role in critical
care was established by translating evidence of invasive procedure training and outcomes. The
literature review identifies that ACNPs improved patient outcomes by addressing provider
shortages, providing 24/7 ICU coverage, improving patient satisfaction and length of stay
(Alexandrou et al., 2017; Fry, 2011; McCarthy et al., 2013 ). In summary, there was no
difference in complication rates from procedures performed by ACNPs versus physicians (Fry,
2011). Data analysis for this DNP project determined no statistically significant relationship
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between delays of CVC insertion mortality. However, the mortality associated with the
progression from sepsis to shock was significant. The difference in credentialing requirements
among sister hospitals is a disservice to the community, and the patients admitted to the ICU
overnight. Effective utilization of ACNPs in critical care settings calls upon hospital stakeholders
to expand current procedure policies to include the CVC insertion as part of the specialized core
privileges.
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Appendix A

Sample of APRN CVC Policy
Insertion and removal of femoral and internal jugular central venous catheters
Criteria:
1) Must be currently certified APRN in Adult or Acute Care / Critical Care
2) Collaborating Physician must document that the APRN was personally observed and
supervised the performance of a minimum of ten procedures and is competent to perform
this within the previous twelve months.
3) APRN may only perform this privilege under the direct supervision of a physician or
APRN privileged to perform this procedure for the first ten cases for no greater than a
year after the initial appointment period.
4) After completion of the cases with direct physician observation, APRN may only
perform the procedure under indirect observation supervision after first contact the
collaborating physician to discuss intervention in case there is a complication, and
further intervention is necessary.
5) Must have certification in Ultrasound Line Guiding Course, not less than a
minimum of a four-hour course within the prior 24 months.
Maintenance of Privilege: Must maintain certification as APRN in Adult Acute Care /
Critical Care. Must demonstrate current competence and evidence of the performance of
at least ten insertions of central lines in the previous 12 months.
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Appendix B- ICD-10 Codes
A40.8 other streptococcal sepsis
A41.9 Sepsis, unspecified organism
A41.89 Other specified sepsis
A41.50 Gram-negative sepsis, unspecified
A41.02 sepsis due to Methicillin-Resistant Staphylococcus Aureus
A41.3 sepsis due to Hemophilus Influenzae
A41.4 sepsis due to anaerobes
A41.51 Sepsis due to Escherichia Coli
R57.8 Other shocks
R65.21 Severe sepsis with septic shock
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Appendix C- Detailed timeline and Project Tasks
DNP Project Proposal Defense- April 22, 2020
UHS IRB submission- May 29, 2020
UNLV IRB submission- June 11, 2020
UHS IRB approval- July 21, 2020
UNLV IRB approval-July 31, 2020
Data requested from HIM and sepsis committee- August 8, 2020, September 25, 2020
Data received from HIM- October 23, 2020
Chart review and data deidentification- November 1- December 23, 2020
Data analysis- December 27, 2020- January 10, 2021
Completed project- February 1, 2021
Presentation to the Medical Executive Committee- End of February 2021
DNP Project Final Defense- March 9, 2021
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Appendix D- UNLV IRB Approval
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Appendix E- UHS IRB Approval
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